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Fire 


Detection 


As planes become faster, larger, pilots 
require better fire protection. Desper- 
ately needed: Reliable, early detection. 


By V. H. Brown 


ALPA Fire Hazards Committee 


The background of airborne fire 
protection had its beginning many years 
ago when the pilot was his own best 
fire detector. The engine, his main 
source of fire, was located, in most 
cases, right in front of him. In some 
instances it was only a few inches from 
his feet. He was acutely aware of any 
overheating of his power plant by his 
sense of touch, sight and smell. He 
seldom flew very high above the 
ground, and, if worst came to worst, 
he could always “hit the silk” or slip 
his plane so as to keep the fire away 
from the cockpit and land in almost 
any field that appeared ahead of him 


Airborne 


Laboratory test of fire diticier at CAA Technical Developme . 


and Evaluation Center... 


as he neared the earth. Once on the 
ground, his problem was nearly over 
as it was an easy matter to step to the 
ground from the cockpit. 

As passengers began to be attracted 
to air transportation, the pilot’s prob- 
lems began to multiply. The planes 
began to get larger and faster. And as 
suitable landing fields became more 
scarce, his problem of fire protection 
became progressively larger. Then in 
the quest of more speed and eco- 
nomical design the engines were moved 
aft of the pilot and it wasn’t until an 
unfortunate accident in Connecticut in 
the year of 1946 that real steps were 


taken to equip all airliners with a /fire 4 


detection system. 


A paragraph from the C. A. B. report © : 


on this accident pointed out “Inasmuch 
as the aircraft was observed before and 
during the time that the fire originated 
and was seen in flight until it crashed 
—approximately two minutes elapsed 
from the time the flame was first ob- 
served and the left wing failed and the 
aircraft fell to the ground.” 


The Magnitude of the Problem 
By comparison to the earlier aircraft 
our problems have progressed by 
leaps and bounds. 
(Continued on Page 14) 


Not only has the 
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Fire 


Failure and false alarms are two basic 
problems — But better heed a false one 
than ignore a real one, contends the author. 


Detection 
Problems 


ae 


There are three basic types of de- 
ectors available at the moment for 
: in aircraft power plants. The first 
s the unit detector which, as its name 
implies, gives coverage over a very 
mall area. Complete coverage of an 
‘raft power plant zone requires a 
nber of unit detectors. The second 
ic type is the continuous detector 
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¢ 
ston engine fire test setup at the CAA's Center in Indianapolis, Ind. 


By Harvey L. Hansberry, 


Chief, Power Plant Branch Technical Development 
and Evaluation Center—CAA 


which amounts in theory to a long se- 
ries of unit detectors. The continuous 
detector is in the form of a wire and 
is capable of detecting flame anywhere 
along its length. All unit and con- 
tinuous detectors presently available 
must be subjected to flame in order to 
operate. The third) basic type of de- 
tector is the surveillance detector 


which is capable of monitoring an en- 
tire volume. It is based on the same 
principle as the photoelectric cell and 
need only see a fire ratlfer than be hit 
by the fire. At present, no surveil- 
lance type is in use in civil aircraft 
and only one continuous detector is 
used. That is in the DC-7. So the 
unit detector poses most of the exist- 
ing problems. 


Failure and False Alarm 

Two of those problems which are of 
primary interest to the pilots are lack 
of detection and false alarm. Lack of 
detection stems from two basic causes. 
The first of these is the use of too few 
detectors. As in all phases of aircraft 
design and operation, we are working 
with minimum safety requirements. 
Unfortunately, the distance between 
detectors increases as the number of 
detectors is reduced. The result is a 
larger and larger area through which 
flame can pass without being detected. 
As fire tests are conducted on more in- 
stallations, the minimum requirements 
will be more generally applicable which 
should result in improved detection. 
We have found that, in order for unit 
detectors to provide detection, they 
must actually be struck by flame. Ex- 
isting detectors will not operate merely 
due to the proximity of the flame or 
by exposure to air warmed by a flame. 


The second basic reason for fires to 
go undetected is that the detectors are 
improperly located. Due to the num- 
ber of ignition and flammable fluid 
sources in a zone, we do not always 
know where the fire will start nor can 
we always predict the path through 
the zone the flame will take. However, 
we do know where the flame will es- 
cape from the zone. The air outlet 
areas must be completely protected by 
detectors mounted in the smallest cross 
section of the air outlet so that there is 
no chance for flame to get through 
without impinging on one detector or 
another. All parts of all exits must 
be covered by detectors. 


A Maintenance Problem 
Another factor having to do with 
proper detector location arises from the 
fact that the detector must be mounted 
in the air flow. This means that the 
detector gets in the way of the main- 
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tenance men, thereby creating a main- 
tenance problem, but if the detector 
does not extend into the air flow it just 
will not operate. We have seen many 
examples in civil and military aircraft 
where detectors are hidden behind 
pieces of structures, former rings, ac- 
cessories, and behind most anything 
that will give them some protection 
from being bumped or damaged by 
maintenance personnel. Such locations 
also keep them from being bumped by 
a flame. In other words, you have 
many detectors but no detec ion. 


Can't Be Separated 

We know it makes a maintenance 
problem, but if you are to have fire 
detection you have to buy the mainte- 
nance problem that goes with it. The 
need for detectors to be properly lo- 
cated in air outlets and to extend into 
the air streams is just as important in 
the case of the newly introduced con- 
tinuous detectors as it is in the case of 
the existing unit detectors. 

The second major problem that pi- 
lots are faced with is that of false 
alarm. This, generally, is a matter of 
poor detecting system design. For ex- 
ample, there has been much use made 
of the single wire detecting system, or 
the hot wire system with the opposite 
side of each individual detector 
grounded. If there is any breakage 
in that wire and it contacts the air- 
craft which is the ground, a false alarm 
is turned in. Many organizations 
started out with single wire systems 
and were forced eventually by false 
alarms to replace a single wire by a 
double wire system where the failure 
of either wire means the system may 
be inoperative but does not produce 
a false alarm. 


Fireproof Wire Lacking 

Because we have no real fireproof 
wire at present, every effort should be 
made to protect the wire which is used 
to connect the fire detector to the 
alarm system. That can be done by 
running the wire along pieces of struc- 
ture, tubing, engine mount legs, and by 
taking any step which will prevent 
fire from surrounding the wire. So 
long as the wire is covered even on 
one side, it is far more fire resistant 
than when it is hanging out in space 
such that it can be hit by fire from any 
angle. Another common system trou- 
ble source is improper mounting or 
the use of mounts which are too fragile 
to properly support the fire detector. 
Vibration and pounding eventually set 
up a condition which results in break- 
age of connecting wire, electrical con- 
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nections, or within the detector, any 
one of which may result in a false 
alarm. 


A Third Cause 

A third and most common cause of 
false alarm is the use of fire detectors 
as hand holds, steps and ladder sup- 
ports. These units are expected to be 
sensitive and expected to live in a 
pretty rough neighborhood; namely, 
the aircraft power plant, but they 
should not be expected to support peo- 
ple who are working on the power 
plant. They were never intended for 
steps and hand holds. In addition to 
that, we have wiring which in some 
cases is too short and with the vibra- 
tion present breaks loose and makes 
contacts which it shouldn’t and results 
in false alarms. All these things can 
be handled by proper original design 
and good maintenance and they are 
not inherently faults of the fire de- 
tector. 


First Moments Most Critical 

In the early 1940’s, false alarms 
were very frequent and they still occur 
although the frequency is being re- 
duced. Any false alarm is most unfor- 
tunate. I believe that with real effort 
on the part of the development engi- 
neers, the aircraft designers, the main- 
tenance personnel, and the flight crews, 
we can reduce this problem to the 
point where the pilot will put faith in 
the detector. This is important because 
it has been apparent to us over the 
years that the first few seconds of fire 
are most critical. If every possible step 
is taken at that time, great damage 
and loss of life can be avoided. We 
know that with the poor experiences 
that pilots have had, their first inclina- 
tion upon the signal of a fire detector 
is to go and look to see if there really 
is a fire. Unfortunately from the pilot’s 
own standpoint there isn’t time to go 
and look. While he is looking, those 
first few valuable seconds are used up 
and that little fire has become a catas- 
trophe. With aircraft power plants be- 
ing cowled as tightly as they are, it is 
quite possible that a very large fire 
could be raging inside with no evi- 
dence whatsoever outside. The fact 
that the fire cannot be seen does not 
mean there is no fire. We are at- 
tempting on one of the test rigs being 
run at Indianapolis to get a picture of 
the fire within Zone 2 and a picture 
of what is evident from the outside. 
From previous observations, we have 
seen. nothing from the outside with a 
very severe fire going on inside for 
periods up to a minute. 


A Good Policy 

We believe that the most valuable 
single step that could be taken by the 
pilots at this time would be belief of 
the fire detectors to the extent of shut- 
ting down the engine even though they 
do not use the extinguishing. system. 
Merely shutting down the engine and 
cutting off the flow of flammable fluids 
can easily make the difference between 
an incident and an accident. There 
are undoubtedly flight conditions in 
which the pilot would take a very dim 
view of shutting down an engine. How- 
ever, in any case where an alarm 
comes in and it is possible to shut 
down one engine without jeopardizing 
the flight, it is the most valuable 
single step that can be taken. I think 
this would be borne out better to the 
pilots if they could visit Indianapolis 
and watch the test fires. Some of the 
test fires are very severe, but the fact 
that they are not allowed to exist for 
more than 30 or 40 seconds means 
that the damage is generally superfi- 
cial. Scores, or even hundreds, of such 
fires can be conducted on a single in- 
stallation. If any one of those test 
fires was allowed to progress for a 
matter of two, three, or four minutes 
there is little likelihood that we could 
ever get more than a single test out 
of a single test installation. 


Summary 
In summation: 


> Detecting systems have been unre- 
liable in the past but are generally be- 
coming more reliable. 

>» Every effort should be made to 
eliminate occurrences of lack of detec- 
tion or false alarm. 


> Fire in the air does not allow time 
for study or observation. Even if there 
was time, little can be seen from out- 
side the power plant. 


> Shut down the engine and shut off 
the flammable fluid flows as soon as 
possible. 


» A fire burning for a few seconds 
is easily controlled. A fire burning for 
a few minutes may be impossible to 
control. 


» The reliability of the power plant 
fire detecting system will vary directly 
with the amount of effort spent to 
make it reliable. 


Note: The statements made in this article 
are those of the author and are not Civil 
Aeronautics Administration policy insofar 4s 
mandatory requirements may be concerned. 
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Toward Better Instrumentation 





Complexity and number of instruments has reached the saturation point with far too many 


My organization, the National Ad- 
isory Committee for Aeronautics, is 
harged by the Congress of the U. S. 
o “study, supervise, and direct ex- 
eriments in the fundamental prob- 
ems of flight with a view to their 
wractical solution.” I should like to 
mphasize that the NACA is very 
nuch interested in the air line pilots 
nd the results of their efforts in the 
form of technical reports, are avail- 
ble to you. Also that ALPA’s Presi- 
dent, Clarence Sayen, is a member 
of one of the most important NACA 
guiding committees, that on “Operat- 
ing Problems.” 


Vast Knowledge Accumulated 

The coperative effort on the part of 
the USAF, USN, NACA and certain 
aircraft manufacturers, all engaged in 
what is known as the High Speed 
Flight Research Program, have ac- 
cumulated vast knowledge in aerody- 
namics, structure, powerplants, and 
operations at speeds up to M 7 2.5 and 
altitudes above 8,000 feet. 

All of this knowledge is not imme- 
diately available to you but represents 
an operational range coverage far be- 
yond the transport field for years to 
come. The development of instrumen- 
tation for the guidance of the pilot and 
that required for obtaining useful test 
data has advanced with the flight prog- 
ress. This fund of information will 
surely serve as a most valuable source 
for guidance of advances in com- 
mercial air transportation. 

Mention should be made of the ex- 
cellent work done by the CAA Turbine 
Powered Transport Evaluation Team 
which resulted in their report “Turbine 
Transports,” January, 1954, and the 
previous work “Foreign Civil Trans- 
port Aircraft Development Progress,” 
September, 1951. Similarly the work 
of the ANC-16 committee and the 
SAE S-7 committee on cockpit simpli- 
fication and standardization under M. 
G. Beard is of importance. 


Too Many Instruments? 
It has been stated that “the instru- 
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for a pilot to actually read. The solution: few of them plus more direct interpretation. 


By Melvin Gough 
NACA 


mentation in today’s transport aircraft 
has gradually increased to the point 
that their complexity has increased the 
burden upon the pilot and induced the 
possibility of confusion—complexity of 
instrumentation has reached the satu- 
ration point.” 

There are far too many instruments 
for the pilot to actually read! 

Instruments must tell the pilot the 
complete answer to any question which 
he might ask—he must be able to re- 
ceive the information almost imme- 
diately and that information must be 
in the form which will require no 
mental calculations on his part. Present 
efforts seem to continue in the direc- 


tion of more power, more complica- - 


tions, and more gadgets. I should like 
to call your attention to some instru- 
ments which pilots surely hear more 
of and toward which pilot operational 
reaction must be obtained for their fur- 
ther development. These instruments 
are not nebulous hopes but are prac- 
tical and can be made available. They 
fit into the picture of minimum func- 
tions acceptable to the operating crew. 
The operator is in the forefront to de- 
mand their continued development 
with “an open mind and a degree of 
optimism.” 


Speed and Position Instruments 

We are continuously learning more 
about the measurement of free air 
temperatures and pressures, so neces- 
sary for the determination of speed and 
position in the atmosphere. Free air 
thermometers capable of being read to 
0.1°F and with a lag of but 0.1 sec. 
have been developed. 


Altimeters 

Sensitive altimeters, useful in the 40 
to 50 thousand foot range where the 
pressure change per 1000 ft. is less than 
one-fourth that at sea level and where 
pilots will surely operate, are in daily 
use and under continuous study. Alti- 
meters must be readable with sufficient 
accuracy to eliminate the 6-700 ft. 
errors in present service equipment 








that have such an important bearing 
on altitude separations. 


Air Speed 

Much has been done to improve our 
knowledge of the measurement of air- 
speed and the calibrations of airspeed 
systems. New instruments such as the 
MACH meter are available and will 
be useful to pilots in defining the rela- 
tionship between their speed and the 
speed of sound—a relationship which 
has a most important bearing on the 
manner in which their airplane must 
be flown beyond their present opera- 
tional speeds. This highly developed 
and very reliable instrument is nothing 
more than an airspeed indicator, a 
pressure gage, the simplest of all instru- 
ments, incorporating one more pressure 
connection and_ necessary internal 
linkage. 


Angle Indicator 

The study of the measurement of 
angle of attach and angle of attach 
indicators has also been given much 
attention. An accuracy of 0.1° can be 
achieved. This parameter may prove 
useful and be required by pilots for es- 
tablishing and maintaining flight condi- 
tions such as take-off, climb, controlled 
cruising, defining lift margin and stall 
warning. 


Thrust Indicators 

Thus far I have seemed to add in- 
struments! However, I should like to 
call your attention to two others that 
in my opinion will greatly simplify the 
present situation by relegating to a 
minor, or very secondary monitoring 
roll, many instruments which you now 
have. They are instruments which give 
an indication of thrust, and of take-off 
progress. 


More Power Reliance 
As our airplanes become faster, 
larger, heavier, and wing loadings in- 
crease, the stalling speed goes up and 
more and more reliance must be placed 
on power. It becomes increasingly 


necessary to utilize power for a safe ap- 
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proach. You use throttle to get up— 
and down! It has been said that one 
must always lead-a jet airplane and 
never worry about losing an engine! 
Flight becomes more nearly a full 
throttle operation. 


What Pilot Needs to Know 

What the pilot really needs to know 
at all times is how much thrust he 
has available to accelerate the mass or 
weight of the airplane. How often does 
one hear a pilot describe the power 
capabilities of his propeller equipped 
engine in terms of manifold pressure, 
rpm, carburetor air temperature mix- 
ture position, torque meter reading and 
altitude. He does not know, however, 
the blade angle of the propeller, which 
is free to float, and is the rpm gov- 
ernor and load absorber. A swiple 
measurement of the pressure rise 
through the propeller disc permits de- 
termining thrust directly. 

By means of a pressure measurement 
behind each propeller, the pilot deter- 
mines the magnitude and direction of 
thrust, or any changes in it. He does 
not need to know the blade angle or 
have other reverse thrust warning in- 
dicator. He has one instrument supply- 
ing him with indications sufficient to 
permit a rapid and correct diagnosis 
of the difficulty. Assymetric thrust, or 
thrust variations with power setting re- 
quiring trim changes, are immediately 
apparent. It is interesting to observe on 
approaches and landings how close the 
pilot actually flies to zero thrust, the 
condition which disturbs the airflow 
over the wings the least, and how much 
reverse thrust occurs on a propeller 
driven airplane when the power is 
chapped. The application of this in- 
dicator seems to me to be a must for 
the turbo-prop combination with its 
constant speed operation and ever 
changing propeller blade angle. 

Such an indicator is the subject of 
an NACA report. 


A More Serious Situation 

A somewhat similar, and maybe even 
more serious, situation exists for pure 
jet aircraft. The pilot relies for an ap- 
proximation of thrust output on engine 
rpm, tail pipe temperatures, and out- 
side air temperature. High humidity 
has an adverse effect. There are indi- 
cations that thrust may be reduced as 
much as 15% by such factors. 

With maximum gross weight and a 
hot day on a limited runway, the pilot 
must be able to make a quick and ac- 
curate check of his engine(s) before 
take-off is attempted. The engine rpms 
involved may be in the 10 to 14,000 
rpm range on the same size tachometers 
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now used for 2-3,000 rpm range, and 
offer a reading accuracy of approxi- 
mately 8% of thrust at full throttle. 
There is really a need for more accurate 
tachometers. The slope of the thrust 
rpm curve is very steep at high power 
conditions, which means that any error 
in the tachometer is magnified up to 
five or more times on the thrust scale. 
On some of the newer engines the 
rpm provides practically no indication 
of thrust output because thrust is modu- 
lated primarily by a variable exit area 
nozzle at a constant 100% engine 


speed. 


Inadequacy Demonstrated 

The inadequacy of present indica- 
tions for thrust prediction has been 
demonstrated on several occasions when 
jet aircraft have been forced to abort 
due to insufficient available thrust 
without the pilot’s being initially aware 
of the situation. And don’t forget to 
multiply the instruments to be read by 
the pilot by the number of engines. 
Some jet engines have two compressors, 
operating at different speeds, so again, 
multiply the number of tachometers by 
two. 


Simple Meter Developed 

A simple thrust meter for jet engines 
was developed and reported on by W. 
J. Hesse of the Patuxent Naval Air Test 
Center. It has been in use by the USN 
for sometime. The principle of opera- 
tion is also based on simple pressure 
measurements to determine the pressure 
drop existing across the exhaust nozzle. 
With this instrument indications are 
that an accuracy of 15% can be ob- 
tained in the measurement of thrust. 

Knowledge of thrust carried on the 
approach, and the positive thrust still 
existing when the engine is fully 
throttled, is important to the pilot. The 
dependence, in short landings on slip- 
pery runways, on reverse thrust, or at 
least a reduction of thrust, soon be- 
comes apparent. 


Take Off Indicator 

I am sure that most every pilot has 
heard of an accident in which although 
the crew reported that to the best of 
their knowledge everything was work- 
ing perfectly, they were unable to gain 
speed and went “off the end.” Ob- 
viously, for some reason or another, 
there was not enough thrust or there 
was too much drag to permit accelera- 
tion to the proper speed to lift off the 
runway in the length available. 

It seems desirable that the pilot 
have an indicator which, when he has 
applied full power and released the 
brakes, would give him an immediate 
and continuing indication of any mal- 


functioning resulting in loss of thrust 
or increased resistance, such as drag- 
ging brakes, so that he could judge 
whether or not to continue. Such an 
indicator must be reliable and easy to 
use. 


Measure of Excess Thrust 

The longitudinal acceleration is a 
measure of the excess thrust available, 
and decreases during the take-off as 
the speed and drag increase. An indi- 
cator based on acceleration alone 
would not be satisfactory because once 
the take-off started, the pilot would 
have difficulty in distinguishing be- 
tween the normal loss in acceleration 
with increasing speed and the loss due 
to the malfunction of the airplane. 
Therefore, it is necessary to incorpo- 
rate an airspeed pressure element to 
compensate for the decrement in ac- 
celeration with speed and thus provide 
a simple suitable indicator. The out- 
put of the airspeed element is made 
equal to the ratio of the effective air- 
plane drag to its weight. This output 
is added to the accelerometer re- 
sponse thus obtaining an indication in- 
dependent of speed. Any departure of 
the actual indication of the instrument 
from these predetermined values is an 
immediate warning that the airplane 
is not functioning properly. 


A Desirable Instrument 
The reading which such an instru- 
ment should have for the particular 
conditions of airplane weight, field ele- 
vation, and free air temperature can be 
predetermined from a simple chart as 
is now being used for obtaining take-off 
distance. This reading is preset into 
the instrument. Such an _ instrument 
seems a desirable operationally useful 
addition to safety equipment. The pilot 
is forewarned of the necessity to make 

a decision before it is too late. 


Conclusions 

The flight of the jet transport of the 
future entails higher altitudes, speeds, 
fuel consumptions, power output, and 
all around closer planning. Present 
instrumentation will require greater 
ranges, reading accuracy, and more di- 
rect interpretation. It seems reasonable 
to predict that flight can be accom- 
plished with fewer engine controls and 
primary instruments—all toward the 
flight operations safety objective of 
making an accident purely an accident. 
Research organizations such as the 
NACA are most anxious to have the 
pilots’ thoughts. The free exchange of 
opinions such as promoted by ALPA 
are most valuable. 
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ATC As It Looks to the Tower 





We all know how the ATC problem looks to the pilots in the air. 
Here's how the same thing looks to the tower operator on the ground. 


The subject “Tower Operation Prob- 
ems” certainly provides me with a 
road field because we have a lot of 
hem. Obviously, I cannot cover all 
f the problems with which a tower 
yperatur is faced in the space of this 
rticle, so I will confine my remarks 
o those which are common and which 
1 pilot group such as ALPA could be 


of assistance in solving. 


One of the hardest problems that a 
wer operator faces is the control of 
traffic during borderline weather condi- 
tions. I know that this statement does 
not come as any surprise to you be- 
cause it is the pilot’s biggest concern 
too. It is a problem that we all talk 
about, but so far very little has been 
done to correct the situation. The rea- 
son it is a problem from the con- 
troller’s standpoint is that each situa- 
tion requires special handling and so 
many things occur over which he has 
no control. 


At several of the major terminals to- 
day, and the number is being increased 
rapidly, a radar system of control is be- 
ing used and we are set up to use the 
same type of control regardless of 
weather. In other words, if a pilot is 
on an IFR flight plan he will be fed 
through the system the same regardless 
of weather unless he cancels his IFR 
flight plan. This has greatly simplified 
our control during borderline weather 
conditions with respect to aircraft op- 
erating IFR because it permits the 
controller to regulate the flow of traffic 
so that it approaches the airport down 
the final approach slot properly posi- 
tioned and spaced. The departure 
problem is also greatly simplified since 
confliction between arrival and de- 
partures are eliminated by the use of 
established procedures. 


One Problem 

Our concern, however, is with the 
pilot attempting to operate VFR or the 
pilot on an IFR flight plan who de- 
cides to cancel. Legally, the tower op- 
erator has no authority to refuse a 
pilot’s request to enter the control zone 
VFR if the weather is reported as be- 
ing above the basic VFR minimums. 


May, 1955 








By Daniel E. Barrow 
Chief Controller, CAA 







Assuming for the moment that basic 
VFR minimums do exist, the con- 
troller is faced with the problem of 
trying to fit the VFR flight into the 
landing pattern without disrupting the 
inbound flow of IFR traffic. I might 
add that as traffic continues to increase 
and when the inbounds are coming 
down the final approach, three to four 
miles apart, this becomes quite a chore. 
If the controller breaks the inbound 
sequence he is giving priority to the 
VFR operation at the expense of the 
pilot who has gone through the sys- 
tem and taken his normal turn and yet 
from the traffic control standpoint he 
should attempt to get the VFR air- 
craft on the ground as quickly as 
possible to eliminate a possible traffic 
confliction. 


You will note that in this instance I. 


have assumed that basic VFR did ac- 
tually exist, however, there are many 
cases when the VFR pilot in approach- 
ing the field may pass through areas 
where the flight visibility is less than 
three miles or a shaky three miles to 
«ay the least. 


Pilot's Report Accepted 

The pilot’s report of flight visibility 
is accepted, but you would be surprised 
how pilots differ as to what constitutes 
three miles. The obvious solution to 
the borderline weather problem would 
be for all aircraft arriving or departing 
from a terminal area to follow the 
same pattern and be fed through the 
system in the same fashion regardless 
of weather. To do this would necessi- 
tate a change in the Civil Air Regula- 
tions which has been considered from 
time to time but so far has not been 
accomplished because of considerable 
opposition. 

The Communications Problem 

Another point which I would like to 
discuss briefly concerns our old bug-a- 
boo the communications problem. This 
is a big subject by itself so I will just 
discuss a few points in which I feel 
that pilots could assist in relieving 
frequency congestion and which I think 
would be applicable at most tower loca- 
tions. The standard call up procedure 
in use today goes something like this: 





“Washington Tower: this is A451, 
over.” The tower operator then says, 
“A451, this is Washington Tower, 
over,” whereupon the pilot then re- 
ports his position and the controller 
issues the appropriate clearance includ- 
ing wind and runway information usu- 
ally followed by a request for the pilot 
to report passing an inner check point. 
This procedure could be greatly sim- 
plified if the pilot, prior to making his 
initial call, would tune to the tower 
frequency and briefly listen to the 
clearances being issued. 

His initial call could then go some- 
thing like this: “Washington Tower 
this is A451 passing Beltsville VFR, 
have the wind and runway, will re- 
port passing Haines Point.” I realize 
that there may be occasions when the 
pilot may not be familiar with the air- 
port to the extent that he knows the 
check points normally used or he may 
not have received the wind and runway 
from listening to the previous calls. If 
so, of course, he will be furnished this 
information in the usual manner, but 
there are many cases when it will 
work and does. A few airline pilots are: 
doing this today and you can be sure 
it is greatly appreciated by the con- 
troller. It’s a little thing, but it’s the 
little things that count when you are 
busy. 


Runway Selection 

Another point along this same line 
has to do with the requirement for 
long runways for certain types of air- 
craft. The pilot has to figure out 
whether or not he can use the active 
runway considering his load, wind, 
runway length, temperature and a few 
other things. Once he has made his 
decision he should advise the tower 
operator immediately so that the con- 
troller can do a little advance planning 
and fit him into the pattern as he ap- 
proaches the field. In many cases the 
pilot will wait until he is on base leg 
before requesting another runway 
which can easily result in someone hav- 
ing to go around. 

Another problem concerns the prac- 
tice of approaching the airport at high 
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speed, rather than start reducing air 
speed some distance out preparatory 
to entering the traffic pattern. This 
practice greatly increases the con- 
troller’s workload in trying to fit the 
fast moving aircraft into a landing 
pattern with the slower moving ones. 
This problem is especially bad at Wash- 
ington since we do not have room to do 
much maneuvering because of the re- 
stricted areas, adjacent Anacostia and 
Bolling Airports and the nearby resi- 
dential areas which require adherence 
to the noise abatement routes. In many 
cases it means that someone has to go 
around. 


A Minor Problem 

Another problem, although minor, 
but which can become quite a head- 
ache has to do with starting to taxi 
from the parking ramps or loading 
gates before contacting the tower. At 
a large number of airports the tower 
operator cannot see the gates and 
ramps because of obstructions, distance 
from the tower or various other rea- 
sons. As a result one aircraft can effec- 
tively block a whole ramp and delay 
other aircraft getting into and out of 
loading gates since the controller can- 
not see what is happening until too 
late and was not expecting the air- 


t 


craft to leave the gate without con- 
tacting him. 


Equipment Problems 

The tower operator also is bur- 
dened with a large number of equip- 
ment problems which I will not bore 
you with today except to mention one 
of them in passing. That is the prob- 
lem of precipitation interference which 
we encounter on our radar scopes. Dur- 
ing rain and snow squalls the scopes 
will oftentimes become so cluttered 
with precipitation interference that we 
cannot track aircraft through it. This 
has occurred several times recently at 
Washington making it necessary to re- 
sort to non-radar control during the 
period the scopes were unusabie. The 
pilot can tell by the type of clearance 
he receives whether or not he is getting 
radar or non-radar control. I realize 
that this group cannot solve this prob- 
lem but I mention it because the use 
of transponder beacons in aircraft 
would greatly alleviate the situation in 
a high majority of cases. Because of 
this, I feel we should all support the 
transponder program. 


Pilots are Cooperative 
I hope that I have not given you 
the impression that I feel that pilots 


are an uncooperative group for such is 
not the case. Actually the opposite is 
true. I am convinced that the pilots 
and controllers must operate as a team 
with an understanding of each other’s 
problems in order to achieve the maxi- 
mum in safety and efficiency in traffic 
control. I have mentioned several ways 
in which the pilot can assist the con- 
troller and I am sure there are a num- 
ber of things in which we could help 
the pilot and make his job a little 
easier too. I think that many of our 
so called problems could be eliminated, 
or greatly alleviated at least, by closer 
liaison between the pilot and con- 
troller. We have our ATC committee 
meetings, pilot bulletins, and meetings 
such as ALPA’s Air Safety Forum, 
which all do a great deal of good, but 
visits by the pilots to the tower to ob- 
serve operations first hand and talk 
to the operators do much more good in 
my opinion. I know that this is not 
always possible because of short lay- 
overs and other duties but we welcome 
visits from pilots in the Washington 
Tower and I know that other towers do 
too. When any of you are in Washing- 
ton, we hope you will take time to 
visit the tower and observe our op- 
eration. 


The A.F.'s New Deal for Reservists 


"M-Day" forces, says the AF, will be just that: 


ready on 


"M-Day" period; not ''M-Day" plus—no matter plus how litle. 


A new deal for the air reservists is 
being dealt in the Pentagon, and, given 
adequate funds with which to operate, 
should solve the problem that has been 
plaguing the Air Force—and the re- 
servist—for many years. The tax-pay- 
ing public then should get the results 
long awaited—a competent, effective 
Air Force Reserve organization. 

It is designed to be a Reserve force 
ready to fight on call in event of emer- 
gency, and not only after an uncertain 
and frenzied refresher training period. 
Old concepts have been abandoned. 
M-Day is to mean readiness for action, 
not merely the vague hour when skele- 
ton Reserve units will begin to prepare 
for months to work up to a condition 
where, fleshed with inductees, they 
might be of use to the country. 

No new legislation, other than ap- 
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Reprinted from the Pegasus 


propriations, is necessary. The plan 
actually went into effect on January 1, 
1955, when for the first time a con- 
trolled flow of trained, part-time man- 
power began pouring out of the Air 
Force. For those who might sniff that 
the Pentagon really didn’t have a fresh 
design, but merely offers re-jiggered 
blueprints, this plan is so new it has 
been fully explained within the Air 
Force for the first time only within 
the past few weeks. 

An objective examination indicates 
the program is virtually foolproof—if 
the Air Force gets enough money to 
provide the essential planes and in- 
stallations and equipment for the Re- 
serve units projected. 

Furthermore, the plan is so designed 
that it will fit into virtually any type 
of military manpower draft or training 


system which may be written into law 
by the Congress as a successor to the 
expiring Selective Service Act—with 
one important proviso. The Air Force, 
like the Navy, must build the heart of 
its reserves out of men who have served 
four years of active duty. The com- 
plexity of modern air power, like sea 
weapons, requires reservists who have 
been highly and completely trained. 
A workable M-Day Reserve Force, 
ready for action, cannot be built out 
of some sort of universal service lads 
who have enrolled for six months of 
experience with parade ground drills, 
rifle fire on the range and time spent 
in movies depicting the necessity for 
personal hygiene at home and abroad. 

This new Air Force Reserve set-up 
stems directly from the Reserve Act 
of 1952 and, for lack of a better title 
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thus far, it is called the Selective As- 
signment phase, using the men com- 
ing out of active duty who beginning 
this year have a legal obligation for 
four years service with the Reserves. 

The first of the men with such an 
obligation began returning to civilian 
life around the first of the year. The 
numbers will leap after July 1, and it 
is estimated that 102,000 airmen in 
the next fiscal year will be back in 
civvies with this Reserve requirement 
before them. 


Given ‘'M-Day" Assignment 

Each of these men is to be given a 
specific M-Day assignment. The ex- 
perts estimate that they will retain 
about 95 per cent of their technical 
skills for the first year, and will lose 
only 15 per cent in the first two years. 

They will not, of course, be com- 
pelled to join any active Reserve unit, 
but they will have that M-Day order 
nonetheless. And the statisticians, who 
have labored over the tangible figures 
and intangible elements like a group 
of life insurance company actuaries, 
have come up with a reading that 
hows enough of these Selective As- 
ignment airmen will, because of pa- 
triotism, personal inclination—or per- 
haps lure of training or drill pay— 
move voluntarily into Active Reserve 
units to give the Air Force the solid 
and efficient civilian component it 
must have for adequate support. 

That’s roughly Phase I of the pro- 
gram. Phase II, to come later, pro- 
vides along somewhat similar lines for 
augmentation of Air Base forces on a 
24-hour basis and Phase III is, of 
course, the Air National Guard, which 
is moving swiftly ahead, already to the 
point where its jet squadrons are put- 
ting in active duty time on alert status 
with the Air Defense Command. 


Broader Aspects 

Maj. Gen. William E. Hall, Assist- 
ant Chief of Staff for Reserve Forces, 
went into the broader aspects of the 
system recently at the Air University, 
explaining that while the Air Reserve 
Program as now known became effec- 
tive in 1947, it was ripped apart in in- 
fancy by the Korean War. The cur- 
rent operations began tc take form 
only little more than a year ago. 

The ANG part of the Reserve pro- 
gram, much better known and far more 
advanced than the Air Réserve system 

t this time, will actually be a far 

smaller operation. It is organized on 

tate and territorial basis and is now 
composed of 23 Fighter-Interceptor 
Wings, two Tactical Bomb Wings and 
two Tactical Reconnaissance Wings. 
These are manned by 52,531 officers 


May, 1955 








ROSS RIZLEY 


Chairman 


Mr. Rizley, whose term as a Board 
Member expires December 31, 1960, 
replaces the Honorable Oswald 
Ryan, whose last term of office ex- 
pired December 31, 1954. 

Ross Rizley, born on July 5, 1892, 
near Beaver, Oklahoma, served in 
the Oklahoma State Senate from the 
First District of Oklahoma for four 
years, and was elected to Congress 
from the 8th Congressional District 
of Oklahoma, serving from 1941 to 
1948, inclusive. Subsequently, he 
conducted a general law practice in 
Oklahoma until March, 1953, when 
he was appointed Solicitor of the 
U. S. Post Office Department. In 
December of 1953, he was named 
Assistant Secretary of Agriculture, 
leaving that post one year later to 
serve as Special Legal Consultant 
to the Postmaster General of the 
United States. 

Mr. Rizley was educated in the 
Oklahoma public schools and re- 
ceived his L.L.B. degree from the 
University of Kansas City in 1915, 
where he also was a member of the 
legal fraternity Phi Alpha Delta. He 
was admitted to the Missouri Bar 
in 1914 and the Oklahoma Bar in 
1915, establishing a law practice in 
Beaver, where he was elected to the 
post of County Attorney in 1918. Re- 
signing from this position, he moved 
to Guymon, Oklahoma in 1920, 
where he maintains his permanent 
home. He has been admitted to 
practice before the Supreme Court 
of Oklahoma; U. S. District Court, 
Western District of Oklahoma; Cir- 
cuit Court of Appeals, 10th Circuit, 
and U. S. Supreme Court since 1929. 


JOSEPH P. ADAMS 


Vice Chairman 


Mr. Adams, who was appointed 
as Board Member in February 1951 
for a six-year term, is from Seattle, 
Washington. He has served since 
November 1952 as the Board’s repre- 
sentative on the National Advisory 
Committee for Aeronautics. 

He holds the permanent rank of 
Colonel in the U. S. Marine Corps 
Reserve (Aviation) and is now com- 
pleting his 26th year as a naval 
aviator. He first entered the service 
as a Private in June1929, and was 
actively engaged in flying as Com- 
manding Officer of Observation 
Squadron B of the USMCR until 
mobilized for duty in World War II 
in December 1940. He served until 
April 1946 at various Marine Corps 
bases in the United States and also 
saw extensive service in the Pacific 
area, for which he was awarded the 
Legion of Merit. 

While on the CAB, he has served 
several terms of active duty with the 
Marine Corps, assigned to familiar- 
ization in Marine helicopter opera- 
tions. In December 1954, Mr. Adams 
was assigned to a Senior Officers’ Jet 
Instrument Familiarization Course 
in jet trainer aircraft at Moody Air 
Force Base, Valdosta, Georgia. 

Mr. Adams was formerly Director 
of Aeronautics for the State of 
Washington from 1946 to 1949, and 
left the private practice of law in 
Seattle to come with the Board. He 
is a graduate of the University of 
Washington with the degrees of A.B. 
and L.L.B., and is admitted to the 
Bars of the State of Washington and 
the District of Columbia. 
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and airmen, of whom 2,670 are pilots. 
The Guard’s eventual goal is to have 
86,500 officers and airmen in combat 
and support units. 

At this time the Guard has more 
than 2,000 aircraft, of which more than 
900 are jets, with this total steadily in- 
creasing. By the end of the fiscal year 
(June 30, 1955) it is expected that the 
Guard will have at least 90 per cent 
of its equipment. 

But the big news is in the garden 
variety Air Reserves, apart from the 
officers and airmen serving with the 
Air National Guard. 


More Varied Program 

As Gen. Hall said: “The Air Force 
Reserve is a much larger organization 
than the Guard and its training pro- 
gram far more varied. It is required 
not only to maintain combat and sup- 
port units but also to train thousands 
of individuals in the ground duties 
which would be essential to rapid ex- 
pansion of the Air Force in a time of 
mobilization. There are today about 
260,000 Air Force Reservists not on 
extended active duty, with 171,261 offi- 
cers, 1,345 warrant officers, 86,916 air- 
men. Of these, about 63 per cent are 
engaged in training, either as members 
of units or as individuals.” 

Those figures, if not understood, 
could be misleading. They are, of a 
certainty, accurate. But they are far 
from reflecting the M-Day forces-in- 
being which can come about only if 
the ambitious new program can really 
get off the ground. It would seem a 
matter of reasonable common sense 
that a skilled air mechanic won’t retain 
much ready-to-fight proficiency as per- 
tains to jet engines if his only practice 
consists of a correspondence course on 
how to operate a model of Fulton’s 
first steamboat. 

As of the moment, the Air Force 
Reserve plans call for 24 tactical flying 
wings. Eighteen have been activated. 


One-Third In First Year 

Reserve wings get one-third of their 
authorized planes in the first year of 
activation, another third the second 
year and, if available, the final third 
in the third year. All of which means 
that as now approved, it takes three 
years to provide planes for the three 
squadrons of a Reserve wing. The 
planes, naturally, are second-hand, 
passed along by the regular USAF 
establishment as new equipment be- 
comes available. In this way, the Re- 
serve does not sap the strength of the 
parent organization. 

The Reserve wings are located at Air 
Force bases and municipal airports 
throughout the country, an item which 
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will get further consideration here 
shortly. These wings include Fighter- 
Bomber, Tactical Bomb—and again, 
something new, Air Lift Wings. These 
latter have been called Troop Carrier 
Wings and the change in designation 
is of high significance, as we shall see. 

Today, the Air Force Reserve has 
3,509 pilots, more than 550 aircraft, of 
which 200 are jets. Types authorized 
for the combat wings include Republic 
F-84’s, North American F-86’s, Nor- 
throp F-89’s, Lockheed F-94’s, Douglas 
B-26’s, and the Lockheed F-80. The 
RB-57’s, the new twin-jet bomber be- 
ing turned out by Martin, are slated 
for the Reserve next year. 

We refer again to Gen. Hall: “It 
is believed that, given new facilities 
and equipment, and increased public 
understanding and support of the Re- 
serve Program, the Air Force Reserve 
can efficiently build to a total manning 
strength of 350,000. Virtually all of 
the officers and airmen composing the 
Air Force Reserve will, of course, have 
prior military service and will primari- 
ly need only to keep up to date on 
their individual military skills. 


30 Per Cent Reservists 

“An indication of how vital to the 
nation is the acquired knowledge and 
skills of air reservists may be gained 
from a single fact: More than 100,000 
officers now serving on active duty in 
the regular Air Force—or about 80 per 
cent of the total active duty officer 
strength—are themselves reservists. It 
is obviously imperative that the similar 
knowledge and skills of those who have 
returned to civilian life must be main- 
tained through participation in the Re- 
serve Program.” 

Reserve airmen, as is commonly 
known, are the key to the whole prob- 
lem. A lot of them say, after four 
years, “the devil with it, ’'ve done my 
share and I shall now rest content in 
my happy civilian lot.” 

For that matter, another big prob- 
lem of the Reserves, so far as pilots are 
concerned, is finding lieutenants. Some 
of the Reserve Wings have waiting 
lists for pilots and most pilots make 
captain or better before they conclude 
their active duty tours. 

The matter of the Air Lift Wings 
must be examined, for here, in the Re- 
serve program, the organized reserves 
stand alone. There are no such units 
in the ANG and there is a vast pro- 
gram, supported by all military agen- 
cies, under way for development of 
the US air logistics system that is prov- 
ing such a prime essential in the air- 
atomic age. 

The forward-looking planners are 


thinking in terms of air lift simply 
because they do not think there will 
be time, or perhaps even capability, 
for use of surface transportation in 
the early days of another war. Hitler 
caused quite an oily mess along the 
Eastern seaboard and off the British 
coast with only a handful of sub- 
marines in 1941-42. Russia today is 
known to have about seven times as 
many subs in operating status as had 
Hitler when he was most bothersome. 
That’s just one item. What atomic 
destruction could do to land transpor- 
tation centers requires scant imagina- 
tion. 
Air Tonnage Huge 

The Air Force has been hammering 
away toward greater aerial logistic sup- 
port, and garnering working proof of 
the capacity of this military arm from 
Korea to Thule, and daily in Europe, 
where the air tonnage is of huge pro- 
portions, and the results in increased 
combat capability astounding. 

But the potential—and it isn’t by all 
means entirely potential—of the Air 
Reserve can be regarded as a tremen- 
dous, quickly available boost to the lift 
capacity of the Air Force and what 
they are doing with it is worth a look. 

The Air Reserve of today has nine 
Air Lift Wings, a label so fresh they 
haven’t yet inked over the former 
Troop Carrier letterheads. And these 
are to be expanded as fast as possible 
to a total of 13. Now, one can play 
all sorts of games with figures and ton- 
nages. But some things are funda- 
mental, such as the fact that there are 
48 planes in an Air Lift Wing. Simi- 
larly, the Fairchild C-119 Flying Box- 
cars—the aircraft which has recently 
been adopted for use of the Air Re- 
serve—are known to be carrying an 
average of 11,000 pounds per flight on 
active duty with the AF in Europe. 
Working by crudest rule of thumb, you 
take 48 planes in each of 13 wings and 
have them ready for a normal day’s 
operations the minute war cracks, and 
you have an added lift capable of car- 
rying a bare minimum of 7,000,000 
pounds of ammunition, blood plasma, 
food or atomic weapons for one flight 
the first day of combat. The planes 
can carry as much as 21,000 pounds. 


A.F. Vitally Interested 

It is scant wonder, then, that the Air 
Force is vitally interested in building 
up this M-Day—no T-Day—organiza- 
tion of civilian-ready reserves set for 
action within hours. 

The Air Reserves have been flying 
the venerable C-46’s of Hump fame 
and began phasing in the C-119's 
within the past six months, as rapicly 
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as the aircraft can be obtained from 
the regular establishment. 


Reserve Air Lift Wings are droning 
away in and out of nine air bases, with 
in additional squadron at one spot, 
Andrews Air Force Base near Wash- 
ington, D. C. The Wing headquarters 
are at Mitchell (N. Y.), Clinton 
(Ohio), Atterbury (Ind.), O’Hare 
Chicago), Grandview (Kansas City) 
Air Force Bases, and at the Newcastle 
Del.) County Airport and the muni- 
ipal fields at Pittsburgh, Penna., Port- 
und, Ore., and Miami, Fla. 


The C-119’s went first to the wing 
t Mitchell and that at Pittsburgh. 


Continental Air Command 

The Continental Air Command ad- 
ninisters the Reserve and has respon- 
ibility for training with a supervisory 
ye on the Guard, which, of course, 

tied up with the National Guard 

ureau. Comes war, Reserve fighter- 
bomber units have an initial air defense 
role, then later, become tactical. Air 
Lift Wings go at once to TAC. 

The all-important support units of 
the Reserve, generally training at the 
same location as the flying wings, will 
be expanded as the new personnel— 
and the equipment—comes to hand. 
Two Air Depot Wings have been ac- 
tivated and there will be nine aerial 
port squadrons, four airways and air 
communications squadrons, five air- 
craft erection and storage squadrons 
and the necessary additional units, in- 
cluding medics. 


This reserve business can add up to 
a handy piece of pocket change for the 
individual, apart from all other con- 


siderations. All pilots in the Air Re- 
serve Wings are on a pay status and 
this means, roughly, that they get four 
days pay per month at their commis- 
sioned rank. Flight pay goes along 
with this, too. 

Actually, there are 48 paid drill 
periods per year, plus 15 days active 
duty at full pay for all organized re- 
servists. Under discussion at the 
Pentagon is a plan to allow additional 
paid inactive duty drills to permit Re- 
serve pilots to meet the minimum 125 
hours flying time per year required of 
pilots on the active rolls. 


Cost Estimates Not Available 

There aren’t available any spelled- 
Out cost estimates for the new Air Re- 
serve program with this Selective As- 
signment routine. To break this down 
accurately, for example, you would 
have to figure out what a production 
line model C-119 or an F-86 cost 
the government, how much could be 
ch:rged off to depreciation while the 





David S. Spain assumed his duties 
of Regional Vice President of Re- 
gion IV on January 31, 1955. 

His ALPA activities have includ- 
ed: Vice Chairmanship of Council 
3; Chairmanship of Council 3; Vice 
Chairmanship of TWA’s MEC, and 
numerous local activities. 

Born and raised in Nashville, Ten- 
nessee, he attended Vanderbilt Uni- 
versity, receiving his B.A. in Geology 
in 1938 and his M.S. in 1940. He 
worked as a geologist for the Stand- 
ard Oil Company of New Jersey for 
several years. 

His flying instruction was received 
from Louis Gasser in Nashville, and 
he soloed October 22, 1932. He went 
to work for TWA in December, 
1942 and became an active member 
of ALPA in April, 1944. 

With TWA, Capt. Spain flew the 
inter-continental division for many 
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Capt. D. S. Spain 


years, later flying the international 
division. He has flown domestic runs 
out of Kansas City since 1947. 

He is married and has two sons, 
ages 7 and 12. 








regular Air Force was using it, how 
much benefit the country derived from 
use of that aircraft for one, two, three 
or four years, then what further service 
it could perform for the Reserves. 


The program admittedly will be — 


relatively expensive. But whatever the 
cost, the experts figure it just about 
the cheapest insurance the nation 
could buy in the way of air power, and 
it is certainly a sure-fire method of pre- 
serving for emergency purposes the 
very costly training and priceless expe- 
rience of the officers and airmen who 
desire to return to such status of nor- 
malcy as a long-term cold war permits. 

Along with others who have talked 
in the same vein, Gen. Hall told the 
Air University: “It is financially im- 
possible to have in being at all times 
an active force large enough to meet 
the tremendous demands another 
world war would impose. To attempt 
that would be to invite serious eco- 
nomic dislocation ... At the same 
time, our nation will never again have 
sufficient time to conduct the com- 
plex training that is required for to- 
day’s air operations.” 

From the shiniest piece of brass in 
the Pentagon down to the careerist 
who sews his rank on the sleeve, one 
gets the impression that the people 
themselves—the full-time as well as the 
part-time civilians—hold the final an- 
swer to any reserve program. And not 
only in active participation, but in 
granting permission to participate, and 
in general support. 

Most of the airmen who will be 


needed are highly skilled and will hold 
down jobs accordingly. It is essential 
that employers recognize the necessity 
for Reserve service and allow time— 
without penalty in either pay, respon- 
sibility or promotion—for the workman 
to take part in the Reserve unit activi- 
ties. A lot of industries do this, we 
are told. Some pay their employees 
the difference between civilian salaries 
and Reserve allowances when the man 
is at drill, or in camp. 

Others don’t feel they can go that 
far; some companies take a dim view 
of the whole show, with the resultant 
damper which cannot do other than 
discourage the expert mechanic from 
taking time off. 

The “Barest Minimum" 

Just how all this hopeful and vigor- 
ously planned Air Reserve system works 
can’t be determined for a good many 
months, even if all of the planes and 
installations required are forthcoming 
on the solidly planned schedule. But 
nobody in the Pentagon can foresee 
an annual defense expenditure for a 
generation of less than $30 billion at 
the barest minimum, probably a few 
billion more. 

We fall back again on Gen. Hall: 

‘The only solution to the problem,” 
he says, “is to build and maintain 
ample reserve forces that are trained 
and equipped to the highest possible 
degree, ready to join the active Air 
Force at once in the event of mobiliza- 
tion. And these M-Day forces must be 
just that: ready on M-Day, not M Plus 
30 or Plus 60 or Plus anything else.” 
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The Outlook for 
Terminal Forecasts 


Progress in weather forecasting hasn't advanced fast. 
It will probably continue to be a long, slow process. 


By A. F. Merewether 
Supt. of Meteorology, AA 


The famous scientist Charles Ket- 
tering has said, “My interest lies in 
the future because I am going to spend 
the rest of my life there.” I think 
that’s a mighty good slogan for a 
weather forecaster. In this article — 
“The Future of Meteorology Develop- 
ment with Emphasis on Terminal 
Forecasting,” I will attempt to take 
a peek into the future of weather fore- 
casting—a forecast of forecasting, so 
to speak. 


But, in order to tell where we’re go- 
ing, we must first see where we have 
been. This business of forecasting the 
weather on any kind of scientific basis 
is really quite new—considerably less 
than 100 years old. Although observa- 
tions have been taken for centuries, 
there was no satisfactory way of cor- 
relating them until the telegraph was 
invented around the middle of the 19th 
century. Thus a new era in meteorol- 
ogy, quite different from anything the 
ancients knew, came about’ with the 
development of the weather map. 


Weather Bureau Formed in !890 

As in so many other instances, the 
beginnings were nurtured in the mili- 
tary establishments. In the U. §S., 
weather responsibility belonged first to 
the Medical, then Signal Corps of the 
Army. The Weather Bureau was not 
established until 1890. 


In these early days of “modern” 
meteorology, believe it or not, forecast- 
ing the weather was sometimes 
frowned upon. Over in England 
“when Admiral FitzRoy, overpowered 
by the glamour of a telegraphic synop- 
tic map, published his anticipations of 
coming weather as forecasts in the 
newspapers, his colleagues of the Royal 
Society were shocked and gave expres- 
sion to their feelings; so much so that, 
after FitzRoy’s death in 1865, when 
the Royal Society took over the ad- 
ministration of his office, no forecasts 
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were allowed. In 1879 the controlling 
body, with full scientific authority, had 
arrived at the conclusion that the pri- 
mary problems were solved, and fore- 
casts have been issued day by day since 
that date.” 


Flying Boosted Forecasting 

The real impetus to modern fore- 
casting came with the development of 
the airplane. Flying required frequent 
and accurate observations of numerous 
weather elements, some of which had 
never been observed before. And as 
we move into the jet era, these require- 
ments have become ever more exacting 
both for surface and for higher level 
reports. Today we have a fairly com- 
prehensive network of surface and up- 
per air observation stations in the 
U. S., although an erosion process 
seems to develop every time the 
Weather Bureau budget comes up for 
review. 

After the necessary observations have 
been taken, collected at a central point, 
and the data plotted in various ways, 
we come to the final product—the 
forecast. In getting ready to make this 
forecast we have sampled the atmos- 
phere at a fairly representative number 
of surface points from some portions 
of the globe at hourly intervals. We 

ve observed the upper wind every six 
1ours and the pressure, temperature 
and humidity every 12 hours from a 
relatively small number of points in 
only a very shallow layer of this very 
large gaseous envelope that surrounds 
the whole earth, and extends several 
hundred miles into space, and each 
portion of which acts and reacts on 
every other portion. 

We have put these observations to- 
gether as parts of a jigsaw puzzle, some 
other parts are filled in by intuition or 
interpolation, and from this there is 
revealed to us at best only a very crude 
picture of the current state of the at- 
mosphere, or rather a small portion of 


it. Having previously done the same 
thing for earlier periods, some 3, 6 and 
12 hours ago, we recognize the exist- 
ence, development, movement and ac- 
celeration of major systems in the at- 
mosphere. 


Several Types of Forecasting 

With this information in hand, by a 
process of extrapolation modified by 
some variations due to expected phys- 
ical processes, we bravely issue the 
forecast and then stand by ready tc 
amend it for those areas not working 
out according to plan. 

The forecast may be one of severa! 
types: 

The short range forecast covering 
up to 18 hours, which is the type cov- 
ering terminal conditions that are of 
primary interest to aviation. 

The forecast of ordinary daily range 
12 to 48 hours in advance. 

Extended forecasts covering periods 
from 2 to 6 or 7 days. 

Long range forecasts covering pe- 
riods from a week to a month in ad- 
vance. 

The last two types are prepared in a 
somewhat different manner, that is, on 
the basis of means and statistics. 


Short Range Forecast 

Basically the short range forecast for 
aviation purposes is prepared by extra- 
polating past movement and the cur- 
rent situation on into the near future. 
It is this type forecast which we in 
aviation are primarily concerned with 
today. I think it is fair to say that 
over the past 20-25 years there has 
been a noticeable improvement in the 
accuracy of these short range forecasts. 
Among the reasons for improvement I 
believe may be included the following: 

® The considcrable increase in the 
number of surface and upper air ob- 
servations. 

® The introduction of the Norwe- 
gian ideas of Air Mass Analysis and 
frontal systems. 

® The completion of detailed weath- 
er studies of the various terminals. 

® Increased experience of many fore- 
casters. After all, this whole aviation 
business is relatively young. Only a 
few air line pilots have retired. I know 
of no air line meteorologists who have 
been in the business long enough to 
retire, and not many Weather Bureau 
forecasters stay at forecasting long 
enough to retire as forecasters. 

®A far better understanding of at- 
mospheric processes. 


Not Really An Advance 
This improvement in _ forecasting 
does not, however, really represent any 
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basic advance in weather forecasting, 
but merely the fortunate results of con- 
centrating on a new and wide open 
field. 
Now as to the future prospects of 
nproving our terminal forecasts, I am 
ather pessimistic, even though I con- 
ider myself an optimist by nature. 
Extrapolation techniques are ideally 
uited for this short range type of fore- 
casting. However, I feel that we have 
squeezed just about everything we can 
vet out of present day techniques. The 
nprovement curve has flattened out 
and unless we can develop some entire- 
new techniques, none of which I see 
en the horizon now, there is little hope 
wr doing a significantly better terminal 
recasting job in the years ahead. 
yme slight improvement can be ex- 
ected by the use of more weather 
dar, but that is merely a matter of 
urchasing equipment, not improving 
techniques. Very important studies 
ive been made in forecasting severe 
rms and tornadoes by Fawbush and 
filler, and continued improvement 
re is expected. Yet on the whole, 
I see it, the hope for more depend- 
able air line operation lies in improved 
navigation aids, visual and electronic, 
rather than improved forecasts. 


Outlook not Encouraging 

Actually the outlook for improve- 
ment in forecasts beyond 18 hours is 
not encouraging either. But this state 
of affairs is merely the continuation of 
that which has existed for some time. 
Dr. Willet of M.I.T., eminent scientist 
in this field, states that, “Probably 
there is no other field of applied 
science in which so much money has 
been spent to effect so little real prog- 
ress as in weather forecasting. In spite 
of all this great expansion of forecast- 
ing activity, there has been little or no 
real progress made during the past 40 
years in the verification skill of the 
original basic type of regional forecast, 
of rain or shine, and of warmer or 
colder on the morrow.” Why is this 
so? Willet thinks that, among other 
things, it is due to the great expansion 
during World War II and consequent 
improper training of many forecasters, 
insufficient salary incentive resulting in 
failure to hold the best qualified men, 
multiplicity of forecasting tools and 
techniques, and failure to properly 
assess the essential forecast problem. 


Accuracy Increase Small 
rordon Dunn, outstanding Weather 
Bureau forecaster stationed right here 
n Chicago, states that in the past two 


decades, for periods from 12 to 48 
hours, forecast accuracy has improved 
nc more than about 3%. He goes on 
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to say that, “Although efforts to apply 
dynamic and .thermodynamic princi- 
ples to weather forecasting continue at 
an accelerated pace and some progress 
is being made, it must be admitted that 
forecasting is still largely an art and 
only in a relatively small part a sci- 
ence.” 


In looking back on my own experi- 
ence of 20 years of association with 
forecasting problems, I recall how we 
used to look for improvement with 
each new development, only to be dis- 
appointed on each successive occasion. 
These new developments included such 
things as more accurate methods of 
measuring ceilings; equipment for ob- 
taining upper winds even through an 
overcast; airplane flights and later bal- 
loon-borne radiosondes for measuring 
temperature, pressure and relative hu- 
midity aloft; isentropic analysis; use of 
cross section analyses through the at- 
mosphere; use of analogues; use of 
analyzed upper air charts to ever high- 
er levels; and so on. 


In spite of all these very significant 
developments, progress has been ex- 
tremely slow. The surface map still re- 
mains the basic forecasting tool, and 
there has been little change in its 
analysis since the introduction of the 
Norwegian ideas. Even here Willet 
comments that “it can be asserted that 
the contribution of frontal and air 
mass analysis to scientific weather fore- 
casting has fallen far short of that 
which was hoped for in the early days 
of the development of this new school.” 

Now in this day and age such gigan- 
tic strides are being made in so many 
scientific fields—in this day of hydro- 
gen bombs, and supersonic. flight— 
what’s the matter with weather men 
that so little progress has been made 
in weather forecasting? 


Two Basic Reasons 


I think it is basically for two rea- 
sons: (1) the utterly staggering com- 
plexity of the atmosphere, and (2) the 
inability to reduce it to laboratory 
scale investigation. Consider, for ex- 
ample, the abruptness of the changes 
that take place when the relative hu- 
midity changes 1% from 99 to 100%, 
as compared to the apparent similarity 
of conditions over the whole range be- 
tween 0 and 99%. Or the significance 
of temperature changes at 32°F; or 
the critical balance in lapse rates de- 
termining whether or not thunder- 
storm activity will be set off. Con- 
sider the vast areas of the globe where 
no weather observations, surface or 
upper air, are taken at all, or the vast 
upper levels of the atmosphere about 
which relatively little is known. 


Surface Only Scratched 


Some of the finest scientific minds 
in the world have been engaged in the 
search for the quantitative physical 
explanation in scientific terms of all 
weather phenomena and their causa- 
tive processes. They have only 
scratched the surface so far. It is a 
long, slow process. 

Attempts have been made to define 
the state of the atmosphere mathe- 
matically and thence to mathemati- 
cally compute the forecast. Charney 
and others have been working on this 
problem at the Institute for Advanced 
Study at Princeton, and it is expected 
that through a joint effort of the Air 
Force, Navy and Weather Bureau prac- 
tice forecasts will be issued on a rou- 
tine basis commencing some time this 
year. Although I think successful fore- 
casts—that is, comparable in accuracy 
to those prepared by standard proce- 
dures today—will result eventually, I 
believe that day is some considerable 
time in the future when any better 
forecasts are made by machines. I 
agree with Willet, who has this to say 
regarding this subject: 

“Mathematical techniques of extra- 
polation—based on various manipula- 
tions of the equations of motion and 
continuity. Accurate weather forecast- 
ing by mathematical computation is an 
ultimate objective for the attainment 
of which nearly every meteorologist 
hopes, but as a practical reality it ap- 
pears today to be quite as distant as 
when Richardson made his classical 
contribution to the problem in 1922. 
Richardson failed completely to derive, 
from the theoretical equations, satis- 
factory forecasts even of the short- 





Congratulations, 
Colonial! 


On April 18, Colonial Airlines 
celebrated its Silver Anniversary 
of Safety—25 consecutive years 
of operation without a fatal ac- 
cident. 

In this quarter century, Colonial 
flew 3 million passengers one bil- 
lion passenger miles. In 50 million 

lane miles flown between the 

. $., Canada, and Bermuda, its 

lanes and pilots made one mil- 
lion take-offs and landings without 
a single serious mishap. 

ALPA congratulates Colonial 
Airlines—its management and all 
its employees—on a great record 
od stamps it as a safety-first air 
ine. 
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range (6-hr) changes of the metoro- 
logical elements. . . . 

“Interest in the numerical predic- 
tion of weather has been greatly stimu- 
lated by the recent development of 
high-speed computing devices, which 
places the feasibility of lengthy numeri- 
cal reckoning on an entirely new basis. 
In spite of initial optimism, however, 
as to the potentialities of these com- 
puting techniques, it is generally rec- 
ognized at present by those who have 
been working on these methods that no 
radical advance in practical weather 
forecasting in the near future is prob- 
able. One difficulty lies in the great 
mass of observational data that must 
be treated in order to provide in time 
and space a sufficiently extensive and 
dense network of observations to com- 
pute the future state of the atmosphere 
a day or more in advance. However, 
that is a technical problem that doubt- 
less can be overcome. A second diffi- 
culty lies in the magnitude of random 
local variations of the weather ele- 
ments, variations which are large com- 
pared with the permissible tolerance of 
observational errors. Possibly this dif- 
ficulty also’ can largely be overcome by 
smoothing techniques. But the prin- 
cipal difficulty lies in the fact that com- 
puting devices are not brains. They 
must be told what to do. At present 
our understanding of the mechanics of 
the general circulation is quite unequal 
to this task; there exists no practical 
conception of how the large-scale cir- 
culation processes work, to serve as a 
physical or theoretical basis of com- 
putation. Furthermore, as pointed out 
above, it is not even known to what 
extent the future state of motion of the 
atmosphere is determined by the pre- 
ceding state, or to what extent internal 
or external energy sources need be 
taken into consideration. Hence the 
mathematical extrapolation techniques 
run up against the same obstacle as 
do the less rigorous extrapolation tech- 
niques—need of a better understand- 
ing of the mechanics of the general 
circulation.” 


Another point that I might mention 
is that what is obtained from these 
machines is a forecast of the pressure 
system, not the weather; and it is still 
a long step from a completely accurate 
prognostic chart in terms of pressure 
to a forecast of the various weather 
elements associated with that pressure 
system. 


Summation 
In summary, I think it can be said 
that although a much better under- 
standing of atmospheric processes ex- 
ists today than was the case 40-50 
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years ago, there has been but little 
real progress made in basic weather 
forecasting, except perhaps in short 
range 6-18 hr aviation forecasts where 
extrapolation techniques are ideally 
suited and have resulted in consider- 
able success. However, maximum re- 
turns have already been attained from 
current techniques, and little or no im- 
provement in short range terminal 
forecasting is expected in the next five 
years or more, except in scattered areas 
such as in severe weather forecasts, 
and applications of radar techniques. 
The best hope for improvement lies 
in the extended or long range cate- 
gories, that is, from two days to a 
month in advance. This improvement 
will depend on a better understanding 
of the general circulation of the atmos- 
phere, and on development of methods 
of using high speed computing devices. 
Progress, however, will be very slow. 
In the distant future I foresee the 


time when much of the weather pro- 
cedures will be completely automatic, 
most of the weather data will be un- 
touched by human hands—or brains, 
starting with the automatic observa- 
tions followed by automatic transmis- 
sion to a high speed computing device 
at a forecasting center where forecasts 
will be automatically prepared and dis- 
tributed throughout the nation. It’s a 
pleasant prospect—we can blame the 
machines for the forecast bust. 


Compared to other fields of science, 
the atmosphere is of enormous com- 
plexity and does not lend itself to lab- 
oratory study. Furthermore, increased 
knowledge of the atmosphere and its 
gyrations is not followed by anything 
like the sare progress in weather fore- 
casting accuracy. For these reasons, 
plus the costliness of investigations in 
this field, progress in weather forecast- 
ing will be a long and slow process in 
the foreseeable future. 


Airborne Fire Detection... 


(Continued from Page 2) 


speed increased with its resulting com- 
plications, but design has also brought 
other factors into being. The pilot of a 
modern four-engine transport cannot 
even see all of his engines entirely from 
the cockpit. Modern design has done 
away with the fuel tank as we knew it 
some years ago. We now carry our 
fuel in the wings, with the skin of the 
wings forming the top and bottom of 
the tank. Consider, too, that the 
latest four-engine transport off the as- 
sembly line cruises about twice as fast 
and nearly three times as high as the 
1946 model, and you can see the mag- 
nitude of our problem today. 
Naturally, we have fire detectors in 
today’s transport and we suspect that 
basically the systems are sound. But 
somewhere between the laboratory and 
the incidence of fire in flight, the sys- 
tem appears to break down. In our 
analysis of the in-flight fires that have 
occurred in domestic air carrier op- 
eration in the years of 1949 to 1952 
inclusive, ALPA’s Fire Hazard Study 
Committee found that there have been 
fifteen crashes resulting from in-flight 
fires. The fatalities of these crashes to- 
taled 113 lives. We have no way of 
knowing if the fire detection devices 
operated properly in the aircraft in- 
volved in the accidents in which the 
crew perished, but generally in the 
non-fatal accidents the detector sys- 
tem operated satisfactorily. One out- 
standing incident occurred, however, 
wherein the detector had failed to op- 


erate and the pilot was first alerted 
by the stewardess that he had a fire 
aboard. At this instant he was for- 
tunate enough to have an emergency 
field right in front and a few thousand 
feet below. In fact, it was less than 
three miles away. Yet before he could 
maneuver his plane for a landing, the 
engine burned completely off and had 
fallen. Even at this point the fire de- 
tector did not alarm. It is only due 
to sheer chance and the skill of the 
pilot that the crew and passengers 
walked away from that one. 


70% False Alarms 

The failure to alarm is not the only 
problem that we found in our analysis 
of the CAB report. In fact the air- 
frame detecting system reliability was 
considered quite high until the number 
of false alarms in this section were re- 
viewed. The reliability expressed per- 
centage wise for detecting a fire in 
this area is approximately 91% while 
there were three false alarms for each 
actual fire. This type of fire is less 
serious than nacelle fires in that the 
areas are usually isolated from the 
slip stream and while they are pressur- 
ized they are almost unvented and 
with the exception of the cabin and 
anti-icing heater compartments the ma- 
terials and oxygen available for com- 
bustion are generally not present in 
suitable quantities to generate and 
support a flame. Of the total daily 
mechanical reports that were filed with 
the CAB in the years mentioned above 
pertaining to the operation of fire de- 
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tecting systems, we found that more 
than 70% of the incidents were for 
false alarms. 


Call "Wolf" Too Many Times 

The false alarm pattern for the en- 
gine nacelles is only slightly better than 
that for the airframe in that there 
were slightly less than three fires for 
-ach false alarm. We all know that a 
‘alse alarm, in itself, is not as serious 
s an unreported fire. However, if 
hey persist, they create a situation po- 

ntially more hazardous in that it 
hen takes on the late indication situ- 
tion with part of the extinguishing 
gent gone, which is not compatible 
vith in-flight conditions. We have a 
ase on record where a fire was treated 

s a false alarm with almost disastrous 
esults. False alarms tend to create the 
ame psychological situation as the 
\esop shepherd boy who falsely called 

wolf” too many times. 

Nor is the solution as simple as one 
mechanic seemed to think it was. In 
this instance, our records showed, the 
mechanic, when he was faced by a sys- 
tem that gave a false alarm, corrected 
the situation by the simple expedient 
of removing that part of the fire de- 
tecting circuit and the plane was “re- 
leased to dispatch.” Mr. Hans- 
berry’s work at the CAA Technical 
Evaluation Center at Indianapolis has 
shown that detector positions can be 
very critical. We can ill afford to lose 
even one detector, and beyond that, 
we cannot afford to double a fire warn- 
ing. 

Under carefully controlled conditions 
in the testing laboratory, various sys- 
tems and detectors reach extremely 
high reliability for given conditions. 
Our report on the incidence of nacelle 
fires in the period covered was 157, and 
the striking fact that only 81 of these 
were reported by the detector system 
gives evidence of the reliability of the 
systems that are protecting the aircraft 
that we fly daily—just slightly over 
50%. 

Some Figures 

An examination of the Daily Me- 
chanical Reports, filed at a_ typical 
Office of Aviation Safety, revealed that 
the following figures relating to the 
number of incidents involving smoke, 
fire warning and false alarms to the 
total number of incidents during the 
single six-month period, June to De- 
cember, 1953: 
® That of 823 DMR’s, (Daily Me- 
chanical Reports), 183 or 22% or 
nearly one-fourth, related to fire, 
smoke, or detection devices. 
© Heater fires counted 35, or 4% of 
the total. 
® False alarms occurred 27 times out of 
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the 83 involving engine compartment 
only, for 33%. 

® Fire detection devices failed to op- 
erate 14 times out of 35 fires for 40%. 

A very interesting sidelight developed 
when we found that 65 of the incidents 
reporting smoke or fire involved radio 
equipment, so that 35% of the inci- 
dents stemmed from electrical trouble 
in the radio compartment. 

Recognizing the problem that we 
are confronted with, it seems that there 
are two probable causes for this di- 
lemma. 

First, we must determine that the 
systems are operating properly, both in 
the air and on the ground. In our early 
experiences with some types of detec- 
tors we found a large part of the cir- 
cuits that were inoperative in flight 
were normal on the ground, either 
with the engines running or stopped. 
This situation can be improved by in- 
flight testing. Some systems are ar- 
ranged in such a way that only a small 
portion of the system can be checked 
by the pilots. This system should be re- 
arranged so that it can be checked in 
its entirety by the flight crews. 

A step in the direction of correcting 
this problem was the passing of the first 
resolution by the delegates of the first 


ALPA Air Safety Forum in which they - 


resolved that the in-flight testing of 
the fire detection system was con- 
sidered mandatory on every flight of 
aircraft engaged in scheduled opera- 
tions. 


Not An Easy Order 
If by the foregoing actions we find 
that the systems are operating properly 
within the limits of our testing circuits 
we must then explore every avenue 
that might lead to a decided improve- 
ment in the basic design, the installa- 
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tion and maintenance of the systems 
and extended service testing of new 
designs. 

This is not an easy order to fill. 

One example of the complexity of 
the situation is found in the new type 
of detection system in one of the 
latest transport type aircraft. This de- 
tector was subject to laboratory tests 
for many months. Its record was ex- 
cellent and we thought that here at 
last was the answer to our prayers, 
only to find out, after the aircraft 
went into service, that it was only a 
matter of a few weeks until the detec- 
tor circuit became the source of so 
many false alarms that the carrier was 
forced to install an additional circuit 
and procedures in order that the pilot 
could check his indication before he 
took corrective action. Under the cir- 
cumstances this is acceptable, but cer- 
tainly not desirable. Every second at 
any fire is important, but for a nacelle 
fire in flight the importance of each 
second is multiplied many fold. We 
cannot afford a delay. 

This is the picture of the fire de- 
tector reliability today. The picture 
seems to be improving and with the 
cooperation of the industry should show 
a marked increase in reliability in the 
coming years. 

Of the hazards of flight, not one is 
as great as fire in flight and not one is 
as spine chilling as the single spoken 
word or the alarm that says FIRE ! ! 





Frye’s Famous 
‘Airline’ Oxfords 


A Real Treat For Your Feet 


Handsome foot - flattering 

style. Wonderfully light 

weight and comfortable. 
NOW BY MAIL post- 
paid. 
Brightly polished calf 
leather, fully leather 
lined, leather soles, 
rubber heels. 


Satisfaction guaranteed. ORDER NOW. En- 
close check or money order. 


BLACK OR BROWN. Men's $9.95 
sizes 6-12, ABCDE, from stock. 


Sizes 122-14, ABCDE, $1 1% 


made to order 
WRITE FOR FREE CATALOG 


TODD’S 
Dept. AP5, 209 S. State St., Chicago 4, Ill. 
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Sure | want 
to fight 


Communism 





With “TRUTH DOLLARS" .---that's how! 


Your "Truth Dollars" kit the Kremlin where it hurts most—behind the 


lron Curtain. Give "Truth Dollars" and get in the fight! 


“Truth Dollars” send words of truth and hope 
to’the 70 million freedom loving people be- 
hind the Iron Curtain. 


These words broadcast over Radio Free 
Europe’s 29 transmitters, reach Poles, Czecho- 
slovakians, Hungarians, Romanians and Bul- 
garians. RFE is supported by voluntary, co- 
operative action of millions of Americans 
engaged in this fight of good against evil. 


How do “Truth Dollars’ fight Commu- 
nism? By exposing Red lies . . . revealing 
news suppressed by Moscow and, by unmask- 
ing Communist collaborators. The broadcasts 


are by exiles in the native tongues of the 
people to whom they are beamed. 

Radio Free Europe is hurting Communism 
in its own backyard. We know by Red efforts 
to “jam” our programs (so far without suc- 
cess). To successfully continue these broad- 
casts, even more transmitters are needed. 

Every dollar buys 100. words of truth. 

That’s how hard “Truth Dollars” work. Keep 
the truth turned on. Your dollars will help 
70 million people resist the Kremlin. 
Send as many “Truth Dollars” as 
you can (if possible, a dollar for 
each member of your family). The 
need is now. 
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Support Radio Free Europe 


Send your “Truth Dollars’ to CRUSADE FOR FREEDOM c/o your Postmaster 
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